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(54) GAS NITR1DING METHOD OF STEEL DIE FOR EXTRUSION MOLDING OF ALUMINUM 

(57)Abstract: 

PURPOSE: To obtain a steel die for extrusion molding of 
aluminum having a bearing surface subjected to a 
nitriding treatment with a uniform hardness distribution. 
CONSTITUTION: A steel die blank formed with narrow 
slits is formed of a tool steel. The steel die blank packed 
with a polyvinyl chloride(PVC) resin in the slits is housed 
into a hermetic vessel and is kept at a high temp, of > 
400° C to thermally decompose the PVC. After the 
inside wall surfaces of the slits are cleaned by the gases 
formed by the thermal decomposition, the atmosphere in 
the hermetic vessel AS substd. with the nitriding 
atmosphere and the blank is subjected to the nitriding 
treatment. As a result, the halogen and hologen hydride 
formed by the thermal decomposition of the PVC are 
filled in the slits and the bearing surface is cleaned. The 
nitriding reaction is thus made uniform over the entire 
area of the bearing surface. 



1 1, .i, > \. 



w m i« 



5 i 



http://www1 9,ipdl.inpit.go.jp/PA1 /result/detail/main/wAAA1 yaytKDA4081 04972P... 2009/1 0/06 



d9) H*H^fF/t (jp) (12) £t ^fj *j£p j^p $g (a) (iDftftmmtemmn 

#W¥8- 104972 

(43)&IBB ¥Ji£8*p(1996)4/f23B 



(51)IntCl. e 






F I 




C 2 3 C 


8/26 










8/02 


















(21)tfi»#^ 


■ 


#^¥6 -2631 11 


(71) tHI^A 


000004743 






(22)ffi«gB 




¥JE£6*£(1994)10£3B 




«j^f&«KHE9 3 TS 13#12-^ 








(72)%K# 


mm 










&m&mmmm*rmm i tb34» i n 




















)\\& mm 










w>mmmmwwm*imm i ts34# i # 










floS^tfcBS&Wrt 




















#isaift«MaP5fiiii«r5ffM i TB34# i *t 


















(74)ftHA 





(54) T^5r;^A«ffaUJiBXffl»Si^X©^fxS^fe 



(57) mm 

nasi g -y hjw&ssnfcMfi^**** 

[^*] ttfte-;l/«Hio««iWSPK: <fc o L/ca 




(2) 



1 

« L ft§P» Y X #tf*&B8&£fc:iEl£ L, 4 0 0 °C« 
_*J&#XT*xy hftS®#*y-->^Lft^ ^ffl 



10 

IBM 3 ] 4 0 0 ~ 5 0 0 °C tc 3 0 ~ 6 0 ftmun 

X^feSll5j<IM i ~3©Mftfr£f^i^©#x^^fc;£fe> 
[ii^f&K 5 ] miummm* xmm?j xmuz 5 0 

0~5 7 0tC3~l 2 ^pHiP^-r Sli^l 1 ~ 4 £Df5f 

mmommrmmi 20 

[0 0 0 1] 

[0002] 

[«©st5] e^&gft&fcj&dc-r s cr, Mot © 

1 oo~i 3 0 OfciiU ih¥^ttfc§^ EfiU8!£# 

^ci:)!)^, 7^5 OfffcB LUfcfJffl $ ti 
^Vxtc«, c r *#cyf»ffllM«*^ U KM 

ft, ftxmmtt&Zo mmmim. m^mvirnxm 
tbm&s 5 o~ 5 7 o°ct m< , mmcmwt9*5-z.z> 

[0 0 0 3] ^XUffeiis 7^-7<Df»?-SSW 
5 0 0 ~ 5 7 0 °C(C 1 0 ~ 1 0 0 R3«i* L fttf , & 40 
J^-rSo 7>t-7«ifKgir<?#8¥U SfSttoa^fS 
£g»N&tfHi:ft?) % Fe, C rUcD^TC^tft-S- 

7 0 'CUTXib § c i: i^SlloSW* < , iHAti 
©i&g*m^fta6^S^<D$#fc^tf'>;&^ c -87M 

<DFez Ufi%±f&ft£?Z&l§tmf&ZtiX^Z a & 



50 



#Pw1¥ 8- 1 0 4 9 7 2 

2 

iifcdc 0 »J £ ti § o & M%W < f&S £ # 5 ?? ffi £ L T 

[0004] u*u tixmim, mm^itKttMLx 

wm^<DNt^Lxmmt^mt^^c r, ai, 
mo, vmz-ettsm<m®&, mmmm<o^mx\m 

it, mmmiz. n ttrnxtz z t znm u mnmitm 

SJtlSo fcfc^lf, #^Bg4 5-3 9 9 2 5 ^fg, 
#^BS4 5-2 5 9 6 6^$B^T-|gfr^tlTl^J:5 

tc, Mfcif-;MSIS (ch 2 chc l) ,,jy^tji<i! 

[0 0 0 5] 

tn, wm<vmh^mmx&%o wm^-ox, mm 

CDttffi£j&137>X"*7V>?W*2V--y7?5£. 
mm<D7>V y F ^ t lit MlO^iifXtf i 

Y X^f#^iii:^gWir-r^o 

[0 0 0 6] 

U 4 0 0 < TCW±<OiSSfc«jf LT^ft e^^ttfn*^ 
#m$#> »««XWJ >y hrtMffi^^ U-~y 

t%c£*wm£t%o mitn~timm£Lxit, mfi 
mm m mm *n s % v ^ ©^w * t < , sgn # u ^fk 

mnm<D 1 a$ ft « 2 aw± *^ ? n § . d comic e 

-;^fll^X y 7 h IC^&ER L4 0 0~5 0 0 °C{C 3 0 ~ 



(3) 

3 

T/Nnyy^^a^y;J<«fb^%*L, X'J y b®?i 

©fi^NHj 4-Nz ^icS&U 50O~5 7 0t 
3~1 2 BtfSM-f So C £D fc t , X U y h F*iSB6tf 

£ y-- y7£ttfcSttmte&£f-to, SffcKJ&tfffl 

[0 0 0 7] 

&xmmmmmu ^ufyfix, Aayv*«ft io 

ajfctffcjjifc^ «y £ > ?*LT;taf&-f S/StfT? tis R 
BS&xy -y H^^&Sn^n^y^X, ^nyy* 
*ft%^<D^EE*cpJS U mW© * 0 >' 7*f1Wt# 

0 tw±oSg^Mkt-;Wtflg^l)P^-rS'i:^S 

£ 0 LfrU 5 0 O^S^SgfcinSTTS^ NH 

mFefT-s&gtffcs., 30 

[0 0 0 8] 

mm&n xmmsk d 6 1 ^flaupxffl^x^ 

ICf&BL, X'JybSWO. 3mm, 0. SmmRtf 

1 mmt, ^TU^yfi?*^ OmmOXy >y 

L fc. h tf ^;l^Bg£» < Wit Lft t, © 

fl-piSSifc 5 o o °cic 4 o ftffllsamtz CtlC^-oT 

ftgffi* £ U ^ Lfco U y h fcli, % 

mnmz£<n.z>n%:fr-?rc a ^x% mmnnfm^. 40 

*NHs +N 2 Og^afXfcft*. #T4£iSl0 0°C/ 
5 0*C$T*#fiU 5 5 0°CIC6afSfS#Lfc 



# PjW 8-1 0 4 9 7 2 

4 

[0009] mitism-ztircxMMico^x, m 1 tea* 
■r <k 3 ir.x y -y h ossTSriRiRtf^y u >iffi<o®&i5 

^izmhxmmom^x^r y y?mam&9t& t 

fea X'Jf hff»0. 3mm<O^T'J y^iSTIi, 02 

— <f>&&ftfiK. % oTV^ft, $ fcx X U -y h 0 . 
5 m mRtf 1 m m CD t> Ot* t> , rafltK:^— ftHlt^** 

to, (SJUxy >y M?*0. 3mm£f#o»!t^.YX£\ 

Tf*"xiftLft 0 g<b*aaao^r u > ^tS{±, H3 

tcfjkt&i tcxy >y Kr^tfcfeg-f 3^7>J y*ffini®. 

fxt «t o t^7 y y iffitummc zv~--y fzti, 

J&f&ZtmiZo SfbMIlJn/tfSS^'YXfi, gl3yj v 
[0 0 10] 

mx*£. D fc^ n y y \u ff yMMYMx^r y y ^"ffi 
§^y--yy'L fcfi, SffcMSE «fc o T^s^JiSSi 

[Kffi<D®m^I^BJ!] 

[0 l ] «H^YXflWaS*3IIS LfcSJ^ja 

[0 2 ] ^^lit'llMS tifc^^XO 

m 3 ] *{tif-;nsnig*ftffl Lr^tmrnxmrn 



(4) 



fP¥8- 1 0 4 9 7 2 



[01] 



[02] 




X >) ■, MS* 
0.3mm 



1000 
800 

* 600 



3 



400 




J. 



.1 I 1 ...I.. A _ 



10 15 10 5 



1mm 



1000 



I 



800 



600 - 



400 



[03] 



• 20 urn. 

• 40 

• 60 




t 1 1 in 



10 



15 



lilt 



10 



5 



1mm 



